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WHAT IS CLAIMED IS: 



\A method for sealingly joining a graft vessel to a target vessel at an anastomosis site, 
the target vessel having an opening formed therein, comprising the steps of: 



positioning a fastener made from a deformable material radially adjacent a free 
end portion of said graft vessel, said material being transformable between a non-fluent 
state and a fluent state, upon application of energy to the material; 



10 



inserting at least saidNfree end portion of said graft vessel in said target vessel 
through the opening inttie target vessel; 



supplying energy ta the deformabte^material at an intensity sufficient to transform 
15 the material into said fluent state; 



radially expanding at leasiSsaid fr&e eta x d portion of said graft vessel to expand the 
graft vessel into intimate contact with an inner wall of said target vessel; and 



20 discontinuing the energy supply so that the material returns to its non-fluent state 

to sealingly secure the graft vessel to the target vessel. 



2. The method of claim 1 wherein said energy is selected from a group consisting of 
radiant energy, convection heating, conduction heating, light energy, radiofrequency 

25 energy, microwave energy, and ultrasonic energy. 

3. The method of claim 1 wherein said deformable material is selected from a group 
consisting of polymeries, polymers, and copolymers. 

4. The method of claim 3 wherein said deformable material is selected from a group 
30 consisting of polyglycotic/polylactic acid (PGLA) polymer, polyhydroxybu^late_ 
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valerate (PHBV) polymer, polycaprolactone (PCL) polymer, polycaprolactone 
homop^>lymer, and polycaprolactone copolymers. 

5. The method of claim 1 wherein said material is bioerodable. 

6. The method ofclaim 1 further comprising the step of everting at least a first portion 
5 of said free end portion of the graft vessel over a portion of said fastener prior to said 



10 



step of inserting 



7. The method of 




vessel in the target vessel. 



^ ~^rein th^step of everting comprise^attaching 

portion of said free end portion of thexgraft vessel to the fastener. 



the first 



8. The method of claim I wherein th& step of attaching the graft vessel to the fastener 
comprises suturing the graft vessel tckthe fastener. 



9. The method of claim 7 whereuithe step o\a1 
15 comprises applying an adhesive rWerial to' 
said free end portion of the graft vessei 



(ng^the graft vessel to the fastener 
extehjal surface of said first portion of 
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10. The method ofclaim 7 wherein saitt deformable material h&.an adhesive surface and 

the step of attaching the graft vessel to the fastener comprises adhering the first 

/ \ 
portion of the free end portion of the graft vessel to the fastener. 



11. The method of claim l/wherein said supplying energy step comprises positioning a 
distal end portion of A light-diffusing balloon catheter in said g\aft vessel. 



25 12. The method ofclaim 1 wherein said supplying energy step compiles positioning a 
distal end portion of a thermal balloon catheter in said graft vessel. 



13. The method ofclaim 1 1 wherein said supplying energy step further conWises 

/ A 
irradiating said deformable material with light energy from an energy soiitae which is 

30 coupled to a light-diffusing en d member of said cathe ter via at least one optical fiber. 
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14. The method of claim 13 wherein said radially expanding step comprises inflating a 
balloon of said balloon catheter. 



15. The method of claim 1 wherein said supplying energy step comprises positioning a 
distal end portion of a light-diffusing catheter in said graft vessel. 



16. The method of daina 15 wherein said supplying energy step further comprises 

irradiating said aefornraol^material with light energy from^an energy source which is 
coupled to a lighKdiffusing end member of said cathetervia at least one optical fiber. 



17. The method of claim \ wherein^said radially expanding step comprises inflating a 
balloon of a balloon catheter. 



18. The method of claim 1 wherei\said sitapMrtg energy step comprises exposing said 
material to energy having a wav^^igth^\e^een 100 nm and 15,000 nm. 



19. The method of claim 1 wherein said supplykte energy step comprises exposing said 

/ \ \\ 

material to energy having a/wavelength of betwteen 30(\nm and 1 100 nm. 



20. The method of claim ^wherein said fastener positioning step comprises positioning a 
tubular sleeve of said deformable material over an external surface of said free end 
portion of said graft vessel. 

21. The method of claim 1 wherein said fastener positioning stepvcomprises rolling a thin 
sheet of said deformable material over an external surface of sa^d free end portion of 
said graft vessel. 



22. The method of claim 1 wherein said fastener positioning step comprises 
/ longitudinally inserting a tubular sleeve of said deformable material Within an 
/ opening in said free end portion of said graft vessel. 
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23. llie method of claim 1 wherein said radially expanding step is performed prior to smd 
enefcgy supplying step. 

5 24. The method of claim 1 wherein the material is impregnated with one or/more agents 
selected froin the group consisting of anti-platelet, anti-thrombus, and anti- 
inflammatory compound. 



25. The method of claim, 1 wherein the material utilized is impregnated with one or more 
10 anti-proliferative compounds. 



2fe. A 

V 



A method for sealingW joining as^raft vessd to a target vessel at an anastomosis site, 
e target vessel havingyan opemng Nfoimed'therein, comprising the steps of: 



15 applying a coating of a Curable material to a free end portion of said graft vessel, 

said material being transformabl^etweOT^^ent state and a non-fluent state upon 
application of energy to the material^ 



inserting at least said'free end portion of said^aft vessel in said target vessel 
20 through the opening in the target vessel; 



radially expanding at least said free end portion o^said graft vessel to expand the 
graft vessel into intimate contact with an inner wall of saidtarget vessel; and 



25 supplying energy to the material at an intensity suflficienkto transform the material 

into its non-fluent state to sealingly secure the graft vessel to the target vessel. 



27/The method of claim 26 wherein said material is bioerodable. 



^28. The method of claim 26 wherein said material is selected from a grout) consisting of 
30/ polyethylene-glycol (PEG) based hydrogel, acrylate, and acrylated 
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The. 



tairrT26 wherein said coating comprises a liquid. 



30. ThXmethod of claim 26 wherein said coating comprises a viscous gel. 

31. The method of claim 26 wherein the material is impregnated with one &v more agents 
selected fiWn a group consisting of anti-platelet, anti-thrombus, and'anti- 
inflammatoryscompounds . 



32. The method of clama26 wherein the material utilized is impregnated with one or 
more anti-jDroliferativex^mpounds. 

33. The method of claim 26 further ccmiprising the st&p of everting at least a first portion 
of said free end^ortion of the^graft vessel over a portion of said coating. 



34. The method of claimS33 further cor^prising the step of coupling said first portion of 

\ \/ 
said free end portion to\aid coating. v 



35. The method of claim 34 wherein said coup 
portion to said graft vessel. 



^ng step includes suturing said first 



36. The method of claim 34/ wherein said curable material Ms an adhesive surface and 
wherein said coupling step comprises adhering said ilrst portion to said coating. 



37. The method of claim 26 wherein said supplying energy step comprises positioning a 
/ \ 
distal end portion of a light-diffusing balloon catheter in said graft vessel. 



38. The methbd of claim 37 wherein said supplying energy step further comprises 

irradiating said material with light energy from an energy source Which is coupled to 

f \ 
a light-diffusing end member of said catheter via at least one opticakfiber. 



39^ The method of claim 37 wherein said radially expanding step comprisesdnflating a 
balloon of said balloon catheter.. 
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^40. The mfethod-of'claim 26 wherein sai3 supplying energy step includes the step of 
positioning^ distal end portion of a light-diffusing catheter in said graft vessel. 

41. The method of claim 40 wherein said supplying energy step further comprises 
irradiating said matertd with light energy from an energy source which is coupled to 
a light-diffusing end member of said catheter via at least one optical fiber. 

42. The method of claim 26 whereirvsaid radially expanding step comprises inflating a 
balloon of a balloon cathetef 

43. The method of claim 26 whereirUaid suWWgWrgy step comprises exposing said 
curable material to ultraviolet radiation f^\arkulttaviolet radiation energy source. 



44. The method of claim/26 wherein said supplying eh^Astep comprises exposing said 
curable materiaHo visible light from a visible light ehefgy source. 



45. Th^method of claim 26 wherein said supplying energy step comprises exposing said 
'curable material to infrared radiation from an infrared radiation energy source. 




4^. An anastomosis device for use in coupling an end of a first vessel tojjs&e-m a 

ular member formed of a 
deformable material, and a graft v^sj^pae£ted to the tubular member, the tubular 
member being transformablejjpe^ of energy to the tubular member 

between a non-fluept-sfate and a fluent state in which the tubular member is radially 
expanda^t^sealingly engage the graft vessel with the target vessel. 



47. The anastomosis device of claim 46 wherein the tubular mer 
has at least a first bend along a length of th&jaerfiber. 



ITpre-shaped and 



48. The anastomosis dpti€eof claim 47 wherein the portion of the tubular member 
extends aj^rfangle of between 30° and 90° relative to the longitudinal centerline. 
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49. The anastomosis device of claim 46 wherein said tubular member is formed from 
biocompatible material. 

5 50. The anastomosis device of claim 49 wherein said biocompatible material 
bioerodable. 

51. The anastomosis device of claim 46 wherein said biocompatible^material comprises a 
polymeric material. 

10 

52. The anastomosis device of claim 51 wherein said polyjneric material is selected from 
a group consisting of a polymer, a homopolymer, aj2d a copolymer. 

53. The anastomosis device of claim 52, wherein ^Ke polymeric material is a 
polycaprolactone. 

15 54. The anastomosis device of claim 46 wherein an end portion of the graft vessel is 
everted over an end margin of the tubular member. 

55. The anastomosis device of claim 54 wherein the tubular member has an adhesive 
surface and the end portion/of the graft vessel is adhered to the tubular member. 



20 



56. The anastomosis dev>Ce of claim 49 wherein the tubular member includes a 
chromophore. 
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57. The anastomosis device of claim 56 wherein said chromophore is a dye. 

58. The anastomosis device of claim 46 wherein said tubular member is impregnated with 
one omnore agents selected from the group consisting of anti-platelet, anti-thrombus, 
andyonti-inflammatory compounds. 
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59. The anastomosis device of claim 46 wherein the tubular member is lr 
one or more antiproliferative compounds. 



ignated with 



A fastener for sealingly joining a graft vessel to a^afget vessel in an anastomosis, the 
target vessel having an opening formed inside wall thereof, the fastener comprising 
a tubular member formed of a defopat^ble material and sized and dimensioned for 
receiving an end portion of saietgraft vessel, said tubular member being 
transformable upon apoji<5ation of energy to the tubular member between a non-fluent 
state in which saicUtfibular member has an outer diameter smaller than the opening in 
the target ve^s€l, and a fluent state in which said tubular member is radially 
expand^l51e to permit said graft vessel to be forced into sealing engagement with an 
r wall of the target vessel. 



An anastomosis device for coupling a graft vessel to a target vessel, the^aevice 
\comprising a graft vessel having a material disposed on an^ncfmargin of a free end 
15 thereof, the material being transformable upon th^aj5pLication of energy to the 

material between a fluent state iiwhich tbeinaterial is radially expandable to permit 
radial expansion of the graft vds^lfaiiji a non-fluent state in which the material 
retains the end margin ophe graftta€ssel in its expanded state in sealing engagement 
with the target ve? 

20 62. The fastener of claim 61 wherein said material is bioerodable. 



63. The fastener of claim 61 wherein said matgriaHTselected from a group consisting of 




\ polyethylene-glycol (PEG) bjjsedliydrogels, acrylates, and acrylated urethanes 



25 64. The fastener of claim 61 wherein the material is impregnated with^n-aggfiTselected 
from the group consisting of anti-platelet, anti-thrornbus^d anti-inflammatory 
compounds. 

65. The fastener ofj&teim 61 wherein the material is impregnated with one or more anti- 
30 proli^adve compounds. 
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66. The fastener of claim 61 wherein said^aterj^i^^iplied to an outer wall of the graft 
vessel. 



67. The fastener of claim dHvherein said material is applied to an inner wall of the graft 
vessel. 
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